Objective: To determine the efficacy of immunesuppressive treatment over 1 year in early diffuse cutaneous systemic sclerosis (dcSSc). Methods: dcSSc patients with less than 3 years disease duration and at least one year of data enrolled in the CSRG database were included. Regression analyses for achieving at least minimal important differences (MID) for 5 outcomes over one year were done to determine baseline predictors of change and if immunesuppressive treatment yielded the attainment of the MID. Results: 124 patients (mean age 52.3 years; 79.2% female) were included. Variables associated with MID at one year were often the baseline variable and for some outcomes, age, sex, smoking, restrictive lung disease and treatment type. Treatment with immunesuppressive was not found to be associated with achieving MIDs in multivariate analyses. Conclusion: Treatment was associated with achieving a MID change at 1 year using univariate statistics, but not in multivariate models. These observational data do not support improvement with immunesuppressives over one year but there could be confounding or biases comparing with those prescribed immunesuppressives vs. those who don't.
Introduction
Systemic Sclerosis (SSc) is a rare connective tissue disease with two main subtypes: limited cutaneous SSc (lcSSc) that affects the skin in the head and neck and that is distal to the elbows and/or knees, while diffuse cutaneous (dcSSc) also affects proximal regions and the trunk [1] . Damage is more likely in dcSSc [2] .
Various outcome measurements track disease activity and progression. The Health Assessment Questionnaire (HAQ), which assesses the ability to perform daily functions, is validated in SSc [3] . The physician global assessment (MDGA), patient global assessment (PTGA) and modified Rodnan skin score (MRSS) [3] are commonly used in SSc studies. The minimally important difference (MID) is defined as the smallest difference in scores of a measure that may be considered important to a patient and could influence management. The 75 th percentile of the scores for improvement or worsening has been used in the past as a cut-off for MID [4] . Estimation of the MID is linked to clinically relevant anchors and previous studies have estimated MID for outcome measures in SSc [5] [6] .
Baseline outcome measures are correlated with subsequent changes in outcome measures [7] . One year of cyclophosphamide treatment resulted in more treated patients achieving the MID for HAQ, compared to placebo [8] . Observational databases can help to demonstrate treatment benefits but often baseline differences in the outcome measurement are not taken into consideration. The Canadian Scleroderma Research Group (CSRG), which enrols incident and prevalent SSc patients into a comprehensive database, was used to explore the effect of different treatments with respect to whether or not patients achieved MID changes in skin score, global assessment and HAQ in early dcSSc after 1 year of treatment with immunesuppressive drugs and/or steroids vs. no treatment. The results could potentially help to support comparative treatment options in dcSSc.
Methods
CSRG collects annual data on SSc patients (diagnosed by their rheumatologist) from 15 centers. The database contains: self-reported data (demographics and questionnaires), dates of symptom onset, disease duration (time since onset of first non-Raynaud's symptom), current and past medications, physical examination characteristics, MRSS, organ parameters, disease activity, severity and damage scores, autoantibodies and laboratory parameters. Medication use was documented as never, ever or currently taking. All statistical analyses were performed with SPSS Statistics 21.
dcSSc patients who had completed study visits with a disease duration < 3 years and had at least one year of data were included. The relationship between variables at baseline with outcomes at 12 months was examined. A case had to initially at the first visit not be receiving steroids and immunesuppressives and at one year was on immunesuppressive treatment vs. a control who was not on this treatment at either visit. The MID of five outcome measures were evaluated: 1) HAQ (change of 0.125 units out of 3); 2) MDGA (change of 1.0 unit out of 10); 3) PTGA (change of 1.0 unit out of 10); 4) Pain (change of 1.4 units out of 10); 5) Modified Rodnan Skin Score (change of 8 units). Factors examined at baseline included in the univariate analyses were: treatment type (immunosuppressives, corticosteroids, both immunesuppresives and steroids, no treatment), age, gender, disease duration, smoking status, post-secondary education, ESR, CRP, TLC % predicted, FVC % predicted, DLCO % predicted, HAQ, pain, MDGA, PTGA, and MRSS. Unadjusted relationship between the MID outcomes and predictor variables were calculated using independent sample t tests for continuous variables and Chi-square analysis for categorical variables. Multivariate analyses with stepwise logistic regression were done to explore for the effect of treatment on outcome measures after adjusting for baseline covariates. Univariate variables were included into a regression model when P < 0.1; whereas a two tailed P < 0.05 was considered statistically significant in the regression model. Several different models were studied such as combining all the immunesuppressive treatment groups into one to improve power, and studying mean changes as opposed to achieving MID.
Results
The database contained 1434 patients, most of whom had long disease duration (mean disease duration 10 years) and 60% had lcSSc. One hundred twenty-five patients met the study inclusion criteria. Twelve received prednisone alone and 23 in combination with immunesuppressives; 38 received immunesuppressives alone (27 on methotrexate, 5 on cyclophosphamide and 6 on mycophenolate mofetil) (Figure 1 ). Their mean age was 52.3 (SD 11.94); and 79.2% were female; 52.5% had post-secondary education and 11.5% were current smokers. The percentages of patients who achieved MID were: 40.4% for pain, 54.1% for PTGA, 39.5% for MDGA, 32.7% for HAQ and 36.1% for MRSS ( Table 1) . At baseline; MDGA was worst on those only receiving steroids and no immunesuppressives; HAQ was lowest for those on no steroids or immunesuppressives and on follow-up that strata had the least with at least a MID improvement.
The factors at baseline associated with achieving or not at least a MID for PTGA were: age, baseline PTGA and pain, smoking status and treatment type; whereas achieving at least a MID for pain was associated with baseline PTGA, pain, HAQ and CRP. Achieving a MID of MDGA at 1 year was related to baseline MDGA, HAQ, MRSS and sex. For the MID of HAQ there were statistically significant associations of baseline PTGA, pain, HAQ, TLC% predicted, FVC% predicted and treatment type. Only MRSS at baseline was found to be associated with the MID of MRSS at 1 year. Treatment type was not found to be associated with MIDs for PTGA and HAQ in subsequent multivariate analyses (data not shown). The other exploratory models similarly did not find treatment type to be associated with achieving MIDs in multivariate analyses ( Table 2 ).
Discussion
SSc is a complex disease. Reasons for treatment are largely confounded in observational cohorts. Different methods have been used to explore the effect of treatment on the progression of disease. In one study by Soliman et al., effectiveness of rituximab in rheumatoid arthritis was demonstrated without the use of controls [9] . On the other hand, Jordan et al. performed a matched control study using data from the EUSTAR group to support the effects and safety of rituximab in systemic sclerosis [10] . Contrary to these studies, we used logistic regression to estimate the attributed effect of treatment with unmatched patients from the CSRG who also met the inclusion criteria of early dcSSc with at least one year of follow up. This method allowed us to control for many factors when comparing outcomes. Strength in the current study is that adjusting for baseline differences that were significant may have reduced channelling bias.
In our study, we were unable to demonstrate any significant effects by treatment types in achieving a MID in improvement of outcomes. Unlike others which measured statistical change in a particular outcome, our emphasis was on achieving clinically important differences. This is a more conservative outcome and could explain a lack of treatment effect. Any database where treatment is not standardized likely has confounding by indication, * methotrexate n = 27; cyclophosphamide n = 5; mycophenolate mofetil n = 6. ** methotrexate n = 12; azathioprine n = 2; cyclophosphamide n = 7; mycophenolate mofetil n = 2.
where by patients who receive treatment are different from those who do not. Similar to other studies, the baseline outcome data was often correlated with the change in outcome.
Data were collected by many centres throughout Canada, so the results may be more generalizable than a single-centre study. However, from the CSRG database a clinician's reasons for prescribing any drug could not be confirmed. A patient not taking a medication could have been due to lack of prescription, side effects, non-adherence or other factors such as limited finances for relatively expensive therapies. Patients might have also been awaiting coverage for treatments. Alternatively, a patient's treatment could have been started just before the visit, so some patients may not have received an entire year of treatment. These factors may have led to an overestimation or underestimation in the number of patients receiving treatment (misclassification of considering treatment for an entire year instead of actual treatment duration). There was no clear signal that treatment made a difference over one year in these patients, which is contrary to regression to the mean where those with the highest scores may have experienced more improvement over one year of follow up. Some may consider the MID of 8 units on the MRSS to be high, but this was suggested in the literature [5] . However, experts have determined that a lower change in skin score is clinically relevant [11] . We did not study response to treatment by antibodies due to the small numbers of patients in this study.
Observational cohort studies and case series are used to estimate treatment effects and this negative study may be due to multiple biases. However, it is also important to consider that in the one year time frame the patients did experience improvement when adjusting for baseline differences between those who received vs. did not receive immunesuppressive therapy.
Conclusion
Treatment was found to be significantly associated with achieving a change in the MID at 1 year for HAQ and pain score at the univariate level, but not when using multivariate adjustments. Future studies on observational cohorts may also need to adjust for confounders and try to reduce bias.
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